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CENTER (KSC) AND CAPE CANAVERAL AIR FORCE STATION (CCAFS), PHASE II

William P. Roeder
45th Weather Squadron, Patrick AFB, FL

OVERVIEW

+ Peak wind speed is important element in 24-Hour and Weekly Plannmg Forecasts issued by
45th Weather Sq (45 WS).F issued for at KSC/CCAFS.

45 WS wind advisories issued for wind gusts 2 25 kt, 35 kt and 50 kt from surface to 300 fi.

AMU developed cool-season (Oct — Apr) tool to help 45 WS forecast: daily peak wind speed,
S-minute average speed at time of peak wind, and probability peak speed 2 25 kt, 35 kt, 50
kt.

AMU tool also forecasts daily average wind speed from 30 ft to 60 ft.

+ Phase | and |l tools deli das a Excel user i (GUI).
+ Phase Il tool also dt as gi Data Display System (MIDDS) GUI.
*+ Phase | and |l forecast were to 45 WS wind advisories and

North American Mesoscale model (MesoNAM) forecasts in a verification data set.

CONCLUSIONS

+ Fordaily peak and 5-minute average wind speed, MesoNAM winds performed the best in
the verification.

+ For timing of the peak wind, none of the forecast
Therefore, Phase |l tool does not forecast the timing of the peak wind.

The forecast equations for the Phase Il tool are based on weather observations and model
forecasts for the cool-season months of March 2007 to April 2009:

Weather observations from the Shuttle Landing Facility (identifier TTS). The TTS
observations were used to stratify the data by precipitation/non-precipitation days.

5-Minute observations from the KSC/CCAF'S tower network. The observations were used to

determine daily peak wind speed and 5-minute average wind speed at the time of the peak
wind. The observations were also used to determine the daily average wind speed at 30-60
ft

better than

0000 and 1200 UTC runs of the 12-km M. The were for the
grid point closest to CCAFS. The data i hourly fromO0to 84
hours. MesoNAM forecast winds from model level 2 (~ 200 ft MSL) to model level 18 (~ 3100
ft MSL) were evaluated, along with the strongest winds in the lowest 1000-, 2000-, and

3000-ft.
+ Linear reg were was the model's 24-hour peak speed
and pi was lne t b: peak speed or 5-minute average speed. The model
lcvelmh the most ol i (lowest Mean Absolute Error (MAE)), was
ions were ped for ipitati P ion days.

For predicting daily average wind speed, MesoNAM wind speeds at model level 2 were
averaged over the 24-hour period. Linear regi were ped, in which the

ictor was the M 24-hour ge wind speed and the predictand was the tower-
observed 24-hour average wind speed at 30 ft and 60 ft.

The tool's forecast of peak wind speed is used to calculate the probability the peak wind will be
> 25 kt, 35 kt and 50 kt. The calculation is based on the error bars of the linear regression:
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* Inthe equation: x is the threshold value (25, 35 or 50 kt), y is the predicted peak speed and
z is the predicted sigma (estimated error of the linear regression equation)

The task used the towers the 45 WS uses to verify wind wamings a Mmmnnmmm
CCAFS (in red). One other tower was used near the souther end of KSC, tower 0300

thbabbibonnna

The Phase | and Il
forecast winds. Two sets of MesoNAM winds were used in the comparison:

- Strongest 24-hour wind speed at each model level (in black).
+ Least-squares single linear regression equations, in which the predictor was the

INDEPENDENT VERIFICATION OF PHASE | AND Il METHODS FOR

PEAK AND 5-MINUTE AVERAGE WIND SPEED

to and 0000 UTC MesoNAM

were

model level's strongest 24-hour wind speed and the predictand was tower-observed
peak speed or 5-minute average speed.
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Non-Precipitation Days
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INDEPENDENT VERIFICATION OF PHASE | AND Il METHODS DAILY AVERAGE WIND SPEED IN PHASE Il TOOL
FOR TIMING OF THE PEAK WIND IMAE for MesoNAM forecasts of daily average wind speed (30 ft —
The Phase | and Il methods were The 0000 and 1200 UTC runs of ). Forecasts using model level 2 (~ 200 fi) were more accurate
compared to climatologyand 0000 UTC ~ MesoNAM were compared for Mean than model level 1 (~ 70 ft).
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EVALUATING EQUATIONS FOR PEAK WIND SPEED IN PHASE Il TOOL

MAE for MesoNAM forecasts of daily peak wind speed (surface — 300 ft). Points 1-17 along the x-axis depict model levels 1-17 and points 18-20 depict
strongest winds in the lowest 1000-, 2000-, and 3000-ft of the model. The model levels with the lowest MAE were used in the tool.

MAE (i) - Poak Speed, Precip.

MAE(it) - Poak Spoed, No Pracip
1200 UTC MesoNAM

EVALUATING EQUATIONS FOR AVERAGE WIND SPEED IN PHASE Il TOOL

MAE for MesoNAM forecasts of 5-minute wind speed at time of the peak wind. Points 1-17 along the x-axis depict model levels 1-17 and points 18-20 depict
strongest winds in the lowest 1000-, 2000-, and 3000-t of the model. The model levels with the lowest MAE were used in the tool.

MAE (k) - Avorage Speed, Precip MAE (i2) - Average Speed, No Precip.
10000 UTC MasoNAM 10000 UTC MesoNAM
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8 Bs : = 1. The forecaster opens the GUI from the
vegifanecaponppuines : Bunmmummn“ 2. The tool displays a “Browse" dialog box containing a list of files. MIDDS Weather Menu. The tool reads in
ooooon; 8
L i 2ee0 + $EaHoagengosandscgee 3. The tool verifies the file is in the correct format and from a 0000 or 1200 UTC run of the MesoNAM. (GF) ol -rocst By
92 & - o uuﬂ e 4. The "Peak Wind Calculation” dialog box is displayed. The forecaster selects a forecast day (Day-1 to 1200 UTC runs.
| Ohaset |OPhasel -
et 3 =t m)s(‘l':: Pea'k Wnd Predlctlon GUI is lhen dvspiayed The left/right side of the GUI shows the 2. The forecaster selects a model name (GFS or
| oz mesomas nenr neg. | | 12 0,002 MesonaM tinear Rog. | b > NAM) and model run (*00Z" or “12Z").
s W b e B » o s T T Y 9‘ o liae e 3. The tool and displays the
Pt RS e AT, : i e e e MesoNAM forecasts go from Day-1 to Day- 3
" o e ; ;e "'_—"_'-—-'_" 55 "~=:-"--_—-* while GFS forecasts go from Day-1 to Day-7.
» [ormmet - [ . " 4. The can print the di
0 g;:l-:- _“} :»_m st gy o e 1 forecasts by selecting “Print Display” button.
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USING MICROSOFT EXCEL GUI FOR PEAK WIND TOOL, PHASE Il

1. The forecaster opens the Excel file to the Intro worksheet and then selects the “Start Cool-Season
Peak Wind Calculation” button.

USING MIDDS GUI FOR PEAK WIND
TOOL, PHASE Il
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Comparison of 0000 and 1200 UTC runs of MesoNAM

MAE (kt) - Average Speed
(1007 MesoMAM Linear Reg.. Precp.
| D122 MesoNAM Uinear Reg., Predp

| 1002 MesoNAM Uinear Reg., No Precp

| 122 MesoMAM tinear Reg.. No Precp |
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